Introduction
Tuberculosis (TB) is an infection caused by mycobacterium tuberculosis; commonly it affects the lungs (pulmonary), but can affect any organ in the body [1] . World Health Organization (WHO) considered that, tuberculosis (TB) is a global public health problem affected 10 million people worldwide, with 1.6 million died. More than, 95% of the cases and 97% of deaths occur in development countries [1, 2] . The disease continues to be a problem in industrialized countries as well, mostly in immigrant's populations, in elderly individuals whose latent infection is reactivated.
TB is spread from person to person through the air. When people with lung TB cough, sneeze or spit, they propel the TB germs into the air. A person needs to inhale only a few of these germs to become infected. Several studies reported that, transmission of TB infection found to be High among students and healthcare workers as a nosocomial transmission, when biosafety guidelines were not strictly followed [3, 4] . It was estimated that, about one-quarter of the world's population has latent TB, which means people have been infected by TB bacteria but are not yet ill with the disease. The risk of transmission of Mycobacterium tuberculosis from patients to Health Care Workers (HCWs) is greatest in facilities with a high burden of infectious Tuberculosis (TB) cases [5] . Transmission of TB in health care facilities can be reduced or prevented with the implementation of effective infection control measures [6] .
There are other risk groups whom are susceptible to TB infection, such as intravenous drug users, patients with end stage renal disease, HIV positive patients, the homeless. Several studies have demonstrated the importance of M. tuberculosis transmission in students and among nurses [4] [5] [6] [7] Nosocomial transmission, especially between TB/HIV coinfected patients and health care workers, when biosafety guidelines were not strictly followed [3, 4] . Despite the importance of LTBI, the tuberculin skin test was, until recently, the only test available for its diagnosis [8] . The TST measures hypersensitivity response to Purified Protein Derivative (PPD), a crude mixture of antigens, many of which are shared among M. Tuberculosis, Mycobacterium bovis Bacilli Calmette-Guérin (BCG) and several Non Tuberculous Mycobacteria (NTM). The TST has limitations with respect to accuracy and reliability [8, 9] . Advances in genomics and immunology have led to a promising alternative, the in vitro interferon γ(IFN-γ) assay [8, 9] , based on the concept that T cells of infected individuals release IFN-γ.
The QuantiFERON-TB assay (Cellestis Limited, Carnegie, Australia) was the first commercially available IFN-γ assay. The PPD-based QuantiFERON-TB test was approved by the US Food and Drug Administration in 2001 [10] [11] [12] demonstrated higher prevalence of tuberculin skin testing among health care workers than general population [13] [14] [15] , necessitate effective infection control measures [6] .
Currently, the CDC guidelines recommend that HCWs receive tuberculin testing on entry to the workplace and an assessment should be made to assign a risk category to HCWs in an institution and thus the frequency of screening should be determined according to the risk [16] . Each institution should use its own surveillance data from tuberculin skin testing to assess the specific risk category of its HCWs. Many healthcare institutions have mandatory annual tuberculin screening for their HCWs. Annual screening provides significant protection for HCWs as most active cases develop within the first few years after the initial infection, however CDC did not make specific recommendations concerning treatment of the latent infection [17] .
Health care workers screening in Saudi Arabia revealed that, the overall prevalence of positive TST among HCWs at king Abdulaziz university hospital was 78.9%, 60.0% for Saudi Arabian compared with 81.0% for non-Saudi Arabians [18] . In Yemen, the prevalence of tuberculosis among adults population (15-45 years) was 136/100,000 with mortality rate about 21/100,000 [2, 19] . Unfortunately, prevalence rates of TB among health care workers in Yemen are not known, even though TB is considered as one of the most common chronic infectious diseases in the country [19] .
This study was carried out to identify the prevalence of latent tuberculosis infection among health care workers in the main referral hospital (TMGH) at Sana'a City Yemen. Using tuberculin skin test rather than QuantiFERON-test for two reasons firstly there is an agreement between both tests in various reports [20] [21] [22] and secondly, the cost of QuantiFERON-test is higher, in the presence of the lack of resources, and also the absence of the political commitment in the health authority of this country.
Objective
Explanation for including both general and specific objectives:
These are fundamental in any health research. General objective is a broad statement of what the researcher hopes to accomplish. They create a setting for the research. Specific objectives are statements of the research question(s). After statement of the primary objective, secondary objectives may be mentioned.
General objective
To determine the prevalence of LTB among health care workers in AlThawra Modern General Hospital, Sana'a -Yemen.
Specific objectives
 To determine the occupational risk of mycobacterium TB infection among health care workers.

To identify higher risk group for acquiring TB among HCWs.  To suggest control measures to prevent transmission of TB to HCWS
Methods
This study was a descriptive -cross sectional study carried out in Al Thawra Modern General Hospital; which is a referral hospital located in the center of capital of Yemen. The hospital well equipped and has 1000 beds.
All HCWs working at the medical, surgical, emergency, intensive care units, laboratory and radiology departments were included in this study. Any participant with a history of old TB or positive TST before joining the hospital, any family history of TB or close contact more than one year, any HCWs with employment or training less than one year in the hospital or refused to participation in the study were excluded.
A questionnaire was design to document demographic data such as age sex, profession, department, duration of work in the hospital, past history and family history of tuberculosis. Pilot test of questioner was done and ambiguous question were reworded.
We excluded health care worker if his or her age below 18 years, working in the hospital less than 1 year, has history of tuberculosis or resent contact to Tuberculous patients and those refusing the TST or refused to repeat the second step test.
TST was done by a single investigator using the standard Monteux intradermal injection. The standard tuberculin test consists of 0.1 ml (5 tuberculin units) of PPD administered intracutaneously, usually in the forearm, using a 26 gauge needle after sterilization with normal saline. The reaction is read 48 to 72 hours after injection and the widest axis of indurations was measured by a standardized palpation method with a flexible ruler after a period of 48-72 hours, by the same investigator. The conduct and interpretation of tuberculin skin tests were based on current guidelines of the CDC Committee on Latent Tuberculosis Infection [23] .
For the purpose of our analysis, two cut-off point used to define the positive TST reaction, an indurations of 10 mm or greater regarded as positive and an indurations of 15mm or more is regarded as strong positive. Those with negative result advised to come after 1-2 weeks for second step TST & those who agreed, underwent 2nd step TST after 1-2 weeks. Those reacted strong positive TST were investigated to rule out active TB [23, 24] .
BCG vaccination history was ignored in this study, because the health care workers are high risk group and booster doses of BCG is not performed in Yemen routinely. Data collected from all participants were coded and entered in the computer and analyzed using SPSS software. Frequency tables and determination of significant differences among variables were performed by the chi-squared test and Student ttest, P value ≤ 5 considered significance.
Ethical Consideration
 All participants informed in details regarding t the nature of the study, the risks and expected discomfort of TST.  The participant's information will be secured. 
Results
The total number of health workers in the hospital were 466, Eligible cases whom fulfilled the including criteria were 426. The remaining either excluded or not present at the time of study. Of them 232 (54.5%) were males and 194 (45.5%), were females with a ratio of 1.2:1. Of the 426 participants 215 (50.5%) were positive from the 1st step TST and 211 (49.5%) were 1st step TST negative and needed to do the 2nd step. However, 40 (19%) were unable to repeat the TST for different reasons. Thus, 171 (81%) were able to do the 2nd step TST, of whom 54 (32%) turned to be positive and 117 (68%) had negative result. The total number found to be positive from first and second steps were 269 (70%) and 117 HCWs (30%) were negative. Out of the 269 positive cases, 144 (37%) were strong positive (>15mm), 119 (31%) were just positive (10mm-15mm), 6 (2%) were strong positive with skin ulceration. those with strong positive TST were screened for active TB and only 2 were found to have radiological evidence of apical fibrosis, one of them found to has active TB (Figure 1 ).
Figure 1: Tuberculin skin test reaction results.
Distribution of positive results among age group of both sexes is shown in Figure 2 . The prevalence of positive TST among young age group (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) , were 56% while the elder group (40-50 years) were 89% and this rate reach 100% among GHCWs of above 50 years old. The positive TST were 197 (70%) Yemeni HCWs, 62 (66%) Indian, 6 (100%) Philippines and 4 (100%) other nationality, there is no significant P value 0.362 ( Table 1 ).
The distribution of positive TST among HCWs in the different departments is shown in Table 2 . There were no significant differences between them, with prevalence rate in the surgical department, laboratory, radiology medical wards, emergency department accounted for (78%,77%,74%,71%,66%) respectively. However, the lower rate 48% was found among HCWs in the emergency intensive care unit.
Regarding to employment (professional) category, the highest positive result was recorded among radiology assistants (91%) followed by laboratory workers (80%), doctors (76%), nurses (65%), radiologists (59%), administrators (58%) and respiratory therapist (58%), the differences found to be significance with P. value of 0.0184 (Table 3) .
There is a deference in TST result in female with the use of female veil (the dress used by the female in the Islamic countries in which they cover their body with it including their face leaving only their eyes) which was 52% compared to females did not use veil (55%), but this differences did not have statically significant with P value <0.80. Surgical  38  75  3  21  13  25  11  79  51  78  14  22  Lab  11  55  3  50  9  45  3  50  20  77  6  23  SICU  7  39  2  33  11  61  4  67  18  75  6  25  Radiology  19  76  5  56  6  24  4  44  25  74  9  26  Medical  43  57  13  43  32  43  17  57  75  71  30  29  Emergency  36  75  10  40  12  25  15  60  48  66  25  34  MICU  6  32  2  15  13  68  11  85  19  59  13  41  ERICU  6  46  5  36  7  54  9  64  13  48  14  52  Total  166  34  30  26  103  24  52  44  269  70  117  30 Radiology  assistant  18  90  2  100  2  10  0  0  20  91  2  9   Lab. workers  12  60  3  60  8  40  2  40  20  80  5  20  Doctors  68  86  15  60  11  14  10  40  79  76  25  24  Nurses  46  37  11  16  80  63  57  84  126  65  68  35  Radiology  doctors  9  90  5  71  1  10  2  29  10  59  7  41   Administrators  7  100  5  100  0  0  0  0  7  58  5  42  Respiratory  therapist  6  86  2  40  1  14  3  60  7  58  5  42   Total  166  51  43  37  103  35  74  63  269  70  117  30   Table 3 : Distribution of positive TST according to the sex and employment category.
Discussion
In this study the prevalence of LTBI among HCWs at Al-Thawra Modern General Hospital Sana'a Yemen was 70%. This high rate is expected in the country where prevalence of TB among general population reached to 136/100.000 and incidence of TB is about 82/100,000 [2, 19] .
This make HCWs in the hospital expose to high incidence of TB infection. Reports from Turkey showed that the incidence of TB was 199.9/100,000 among health care workers, compared with 40.8/100,000 in the general population, giving a relative risk of approximately 5 times greater among health care workers than in the general population [25] . Similar result was reported from Poland where high rate of TB incidence among HCWs was 204-721/100,000, compared to general population which was 24.3/100,000 [26] . In Malawi, it was found that the incidence of TB among health care workers in 40 hospitals that treat TB patients was twelve times greater than that of the general adult population [27] .
In a study conducted in Brazil, it was found that nurse students were more susceptible to infection with M. tuberculosis than the general population at a rate of 10.5% and 0.5% respectively [28] . While in Finland, the risk is lower among health care workers than in the general population because Finland has an excellent TB control program. However, the risk of developing TB among HCWs is dependent on several factors such as occupational category, age and use of TB infection control measures in the workplace [29, 30] .
In our study the positive result of STT was higher in males (62%) than the female (38%), this could be explained by the fact that the female in our country joined the health profession too late compared to their male counterpart another peculiar culture in Yemeni females, that most of them wearing the traditional veil (alhijab or alnikab) which may possibly protect them against infection.
Moreover, the frequency of TST was higher in female expatriate nurses, and Yemeni female nurses not wearing the veil (55%) than in those with veil (52%) with no veil has a possible protective effect on female nurses against TB infection, statistically significant difference.
These findings may suggest that the veil has a possible protective effect on female nurses against TB infection, but this point needs further study. In this study we found high prevalence of positive TST among elder age group ≥ 40years and in those with longer work duration which is consistent with the findings reported in HCWs in high incidence countries like (India, Russia, and Georgia) [31] [32] [33] .
There were variations of LTBI among different employment categories, in our study, with radiology technicians was caught the highest rate of LTBI (91%) and the lowest rate was among administrators.
Similar results had been reported from other places [34, 35] . These variations could by related to environmental factor and or close contact with TB patients. The environment in Radiological rooms are often poorly ventilated, therefore, droplet nuclei may stay in the air for hours or even days. While the lowest rate among administrators is due to less contact with TB patents and has good ventilation. The lowest rate of LTBI among administrators is due to less contact with patients. The respiratory therapist has lower rate of positive TST in our study unlike the other reports as in Poland this is because this occupation is new in our hospital (TMGH) which started 2 years ago and more time is needed to have positive conversion. Regarding types of professionals we found surgeons and laboratory personnel acquired the high rate of LTBI (78% & 77%) respectively.
These high rates could be related to nature of work in our hospital as it is general referral hospital, most patients with complicated TB admitted to surgical word for surgical intervention such as, chest empyema and lung cavity. The procedures and manipulation of lesion/s produce minute's droplets which are more penetrable than larger droplets and expose the surgeons to LTBI [2] . On the other hand Laboratory personnel received body fluid like blood, sputum, fluid from pleural abdomen, pus etc., from different department for bacteriological analysis and exposed them to acquire TB infection, especially in hospital with lack of infection control program. Similar result has been reported from other study [35] .
In our study the doctors have higher percentage of TST than the nurses in contrast to other studies, where nurses have been found to have a higher risk for developing TB [36, 37] in spite of the fact that nurses are the first point of contact with patients in the out-patient departments and are continuously in contact with patients in hospital wards. They also take sputum samples, including those obtained by induction from infectious patients, increasing their risk of exposure.
This paradox could be explained by the fact that majority of the nurses are females and once they got married they quit the job so they don't stay longer in the hospital in addition to the fact that most of the females are wearing the veil which could work as a mask for them. High suspicion of tuberculosis by the clinician, adequate infectioncontrol measures by the hospital authorities and early identification of latent tuberculosis infection in healthcare workers by occupational specialists form the essential components of a comprehensive package to prevent tuberculosis in healthcare workers [17] .
Conclusion
We found high LTBI rates among HCWs at Al-Thawra Modern General Hospital in Sana'a Yemen with male predominance with higher positivity among high risk working places & risky occupation. This suggests that some TBI develops via in-hospital infection. In order to enhance the protection of both health care workers and hospitalized patients, effective control and preventive measures for TB, including yearly tuberculin testing of health care workers, should be considered.
